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PROBLEM TO BE SOLVED: To obtain a 
system for projecting an ion beam having a 
different profile to a sample by a constitution 
wherein the area of opening pattern of a mask 
is vahed as required and a pattern ion beam of 
a different profile is projected to machine the 
sample. SOLUTION: An ion beam 3 emitted 
from an ion source 2 passes through an 
irradiation lens 4 and impinges on a mask 5 
substantially normally thereto. The mask 5 
determines an opening pattern through shields 
6, 6' supported by supporting parts 7, T. 
Inching means 9, 9' disposed between fixed 
members 8, 8* and the supporting parts 7, 7' 
are telescoped by an electric signal and the 
shields 6, 6' are opened/closed to vary the 
opening area thus shaping an ion beam 
passing through the mask 5. The ion beam 3 
passed through the mask 5 is temporarily 
condensed by means of a condenser lens 10 
and can be projected to the surface of the 
sample as a parallel beam through a projection 
lens 11. 




Data supplied from the esp@cenef database - Worldwide 



f^m^ 9-2 0 5 0 5 1 

(43)g:MB ¥fi)c9^ ( 1997)8^ 5 B 

(SDlnt.Cl.^ ^S'JIB^ /Tl*lfi31#^ FI ikm^Tfkmm 

HOIL 21/027 HOIL 21/30 5 5 1 



m&n^ it3?«©|S3 2 OL 



(^1 IH) 



(21)ffiiSS^ #fi^8-10664 


{n)mmx 


000005108 












(22)tliGiB ^fiKS:^ (1996)1^ 25 B 










(72)^HJ# 


mm tt- 








««fi5S:53'^ft5m^>^aiTB28osm 














(72)^B^# 










■n.mm^^m-^'^i^sTmn a 28o§% 








s^^ttBiiiSY^m^^^w^mrt 








jii^ mm. 








■^-^^m^^y^m.mTmiT b 28o#«fe 








a^tt B itrnm^^^mn 






(74)f^A 






(54) [§tm<D^m} '1'3j->tf-AS*f:)&Tg:feiyt^®Sg 



(57) [S^^] 

■5. 




1 

^St^ b T ±iSIS □ ^ ^ - > ® ft 5r Jf^fiJol- S ^ :t t - A 

- > ® ^ ^ X. T ff^tt® ^ i) ±§3^ ^ ^ - > -I" ^ > tf 
•i';jt->t:-A^SM;^ffi. 

- A 5 t:-Atiiaji§(csw b-cfM^4fitig* fc«i«iE 

- A SrSM-r S 31- > A^SM;^ ffio 

#4;^7^-i;®aipi:b. ±i3tf-Al^mtit-±aB'l'3t-> 
tf-A&49!ltUT^}Ktt<&SeiS*fe{i«IEUfc^s ^«) 

ffl^ bfe±I3 tf- At^ttl^ i: 

ic±i3''^^->-i' ;i-> t;-AS:SW-rsi' If— AS 

[aSs)5lI4] -f ;t>jg*^^?l!±ibfc^':i->lf-A$:. M 

;^ <^ ^®3a bfc/'^^ ->^:t> t:- A?£«»r^^lSlC <fc 
■o-cSC*4CK*fbT, ±l3PiP>'''^->®f^B*t{-inx 

±i3is*4*s t±a3iap/^^- >{-^jit;"r 5 cagPSrJKfiK 

f^xg*. ±i3ijE*4l3[pj(tT:«';^^a»AUr30. ±13 

oaassrJi^fiKt-sxg*^. ±§3i^^s^*H®c^sp^s:ls^*•r?> 

Xifi*»$:^tf -f :^ > f- A?Stt;5}£o 

[itjRiie] «5l?)«5K:i3^^■r^ ±m^^^->^^>'t^ 

-A$:SI^U-r> ±l3*2»{*^?®iS?S®^**, iS5S^^ 
t, u < {i^«,iEmJ^!£®^^^n*^2:^f ^ -f :^ > t- A^S 

[itstfiS?] 3j->i®*»e>5ltBbfc'f:^>tf-A^. M 

P y ^ ^J' — > © A^' qj ^ T- -5 V >^ ^7 {c BSft b ^ ±s3iS 
*4(C[pI(tT*";^^2§AUoo. ±i3-7;^^S:ililLfc>'^ 
^->-l'3i->t:-A$:ia3p4CS*fbT ±i3iS;3^±t3 ±83 
Pflpy^iJ' - XJDf^^fl^JEK-r S 'T 31- > K- ASWt^ j3 
v>T^ ±f3iSiN-*5iii#f*^?T-fef). ±!3i{i2S<*^^a 

m ic ±1 Big p ^ ^ - > c^(^ji&-r ^ mv^co^mm'&ri'm.-r 

i.x|l*\ ±l3*»f*:SK^*iSt::±§3T;^^>OMP/^^' 

->ic?>rf&-ri)?fJtt©iH]a5t:Bfigt-sxs7!)>. ±13^2$ 
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P^N-^'->®®«ASqI^T-fe?>v;^<5'{ZBSt^u. ±13^ 
^ Sijiji u fcv'! ^ - > ^ ;t > t:- A >fcS*f>fe!?:;S <fc 
o T t){*{cSi<f u T , ±i3ti<*tc ±iBM p iJ' - >• {3*f 

(i *f ^ X T- 2. -7— dr > ^:5?£o 
10 [ISSRIII 1] if«lM 1 t-iiV>T, ±g3iaP'''^^->*^ 
iMSv^Jgff^®*-^T-fe I? , ±§3iSi(et±{cJi$fiE$nS>'t^ 

[ffsRiIl 2] ^:t>ilii:. ^ t— A*silj@-r 
p/^i'-v^W-r-Sv;^^ i:. Jtf3x';^^?{c±l3-f 

bfe/'?<5'- >^ :t> tr- A^±i3l£*4-\S*f UT±§3lfl 
P-/^^- >®^S:±i3iS*4±t;ff>)5io1-S«M3t^?^ i: S: 
^tr^':d■Vtf-A^gi^^S^-*v^•C, ±i3-^X^tt^ ifl 

t-ASi*^go 

Cis^ii 1 3 ] mm% 1 2 ic43v>-Cv ±m^Mtft^^ 

ifi. ±g3-l':^>®*»^SittSbfc-f *>t:-ACDl£Asi3^ 

t-ASi^f^go 

CW^iSi 4] ilst^iii 3^c^5V^T^ ±i3-7Xi'(i±l3 
[iisRiai 5] ifsKiii 2^c^DV^Ts mz. ±i3-vx^ 
30 iip>'i^->BttA^ ifli®*EffJT-fes-r3r>t:-Aig*f 

ASM^Mo 

[iS^fll 7] m^^l 2^Zi3^^T^ ±i3giP>'^<J' — > 
tt^ «^®|SP*^f>?SS^:;r>lf-ASW^go 

CWsRiai 8] W^iSl 2t^i^v^T, ±l3^x^>{±. M 
P^WI-SS^-;!/ ±l3MP©#'J?{::^t bT^K 
6<jC-rj)->t:— A3ljS«i®S:$iM-r?)3^^tSi:. ±i3i^ 

> t— A3i3S«^i±^«?)«»fca»©MPtftffi-efe h -i 
ciisis^ 2 0 ] m^m 12. 13, 14, 15. le, 

17, 1 S^fett 1 9{C^3V^t^ ±i3^X^?{C4^(t?)^ 

i;t)±s3^:t>t:— A©,^i^S:S(t?>vx^®— 
a5 , ^ :^ > ^tt *^ e> ^SgSI (C tea b T fflStCD 'JN|B P 
SaSltv ^/J^MP®KTfcfl;BS1^iliii^iabt^^>tf 

50 -ASM^e. 
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[if ^Ig 2 2 ] if aR« 12, 13. 14, 15, 16, 

17, 18, 19, 2 0^feii2 1^Z:^5V^T. ±IBK*4 

tif«iS2 4] if5i<Ji2 uc^b'v^•r^ ±i3fS^5Erass 

[ii5RII2 6] WsRIIl 2^C:fcV^■r^ ±l3^3|->tf-A 

r s ^ vyiR^Tbs 3 fej.TT-s s««--e«jE!K^Fn 20 

T V^ S ^' > tf- A^I^^So 

< tfe-r^d-Vbf-AfiBWSSJtSSEP^S-A^^^tCj^^, ^'J 

;t>l^-AiSW^S» 
[§»5RI12 8] W5RI11 2tc:j3V^Ts ±i3iSJN-(^lnUtT 
^mx-n § 5 WS&^IS^&fit^fc^ > If- AS 

[If*il2 9] lfARiI2 %\zii\^x. ±Mi^:^-bmizM 30 

-A^st^^s. 

t — A*sjaJl-ri)lflP^'^c5' — >CD®«*SqI^T-fe 

;^ ^ ^m.M bfe±i3'l' 31- > f- A 4±i3K*4-^IS:W bT 
±13^^^' - >©^S:±i3iS*4±icjf$gEf ?)S»r?te^J^ 
i:> ^ec. ±f3iS*4tC|ql{fr3tf;^$:#AT-#5:trxtt 

[115)5113 1] !^<*{ClS^v-^4^iJEp^^ y'-^>^ 

■t^mw^^-y-^mt^-^:^^ t.. ±f3-^:^^^jl3i 
L. ^ ^ > tf - A S: ±i3;i)f* t:: iSM-r-^ ^ S*f L/ > X i: 

[if SRia 3 2 ] if 12, 13, 14. 15, 16, 

17, 18, 1 9, 2 0, 21, 22, 23, 2 4, 2 
5, 26, 27, 28, 29, 3 0 ^ fett 3 1 ICiSt'* 
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iif.cD 9 *. ® V ^ rn*^ T- ife a -1" :t > tf — A«s*^e s fc j± 

[0 0 0 1 ] 

fe-f :t> t:-ASrfflv^-ci^«•^c^iS«ffliox^£^fi1-1' 3^> t: 
[0 0 0 2] 

[t;e*®*i'#] ^ 3t- > tf-ASftf«stt. ■I'ltvif-A 

Sl-fb^r^iJffl bTi£J|!4±{cMiM«:''^-J' — >OADX*JE-rS 

©*Tr S o 

[0 0 0 3] LT> ;t > lf-A-e:X7^> 

ii*^"^^ ^noii/^ hD-^ 3i>^:^-TU >^(Mic 
roelectronic Engineering) , m 1 7# ( 1 9 9 2^) 
^2 2 9HA*?>^2 4 OHtC*^(tT> F^D^b;^ • ^ 
> • :t > • y^D 31 ^ i> 3 > • U V y ^ (Progre 
ss in Ion ProjectionLithography ) j) t.M't^m:iC^ 

[0 0 0 4] dCD-f ::r>S*rU V^-^^-^SaoDSSJSES: 

112T-lftB^-r^c ^7^>K:WU v^^:7^^g2 0 tcjo 
V^T. '<;^>?®2 1 ct DgiadUfc^::r>tf~A2 2{ias 

*ru>X2 3lZc^:Dy^7^>i:/;i/v:^i^ 2 4ic,^|t^n 
[0 0 0 5] v'x^x-T^— >^2 s^c-Kit^nfcy^T^v V 

>>>;i/v;;^^ 2 4^3iJlbfe^:^>t:— A 2 2(i«mi/ 
>X2 6S^bT. 4SMl/>X2 t)K*42 8(3S 

2 4(ci^ttycliP^^^-><^ftS:iS*4 2 8±JC,?S/J^bT 
iSWr^o iS*42 smm::^^-i^2 9ic^^^$^nTv^ 

[0 0 0 6] C:c0ct9t-^ >r:;r>lf— AtCctoTUi^X 
X ^ ±CD^^ □ >^ ^ - > co$g/J^y ^ ^ — > 5:ffJfiE-r ^ ^ 
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[0 0 0 7] 

[0 0 0 8] LA^Us Kil!4±{cff^^Lfci.^^^^->tt'i:> 
[0 0 0 9] Jls^BBCD^ ICDSetJttv ^'3i->tf-A^^ 

mm.-i-^rzisb<D^:t>\^-j^^m^st:mm-t^z.tic 20 

[0 0 10] 

[0 0 11] (1) 'i';r>iii*^?>glti:)bfe'r:t>t:— A 

Silja Ufc^^^J' - > 'T > t;- A SrSW^^J^tc J; o T 

b:— AStJ???£T-fe-3rv ifttc, 'i;>^{zjSD-r±i3-^'^ 

■i'3|->t:-A$:i6I^UTv ±i3iS*2^$:^)DXt-S^;d->t: 
-ASt*;&i£o 

[0 0 12] (2) ±13 (1) ®'r3i->t:-ASW*ifi 

t43V>T. ±i3''^;5'->'r:^>t— ASrlf-Atfetil^fC 
S©fflffitw±§3''^^J'->'f :2r-> tf-ASrSWI-S-T 

tr-AS*f^S. 

[0 0 13] (3) ±13 (2) ©'f;t>t:— AS*f:S-i£ 
{Ci5^^T. tffc. ±S3tf-AlifetBg§^Ki|s^;^7^-i^®» 

±i3t:-At^^ttS^(:i±l3'f :t>tf-A$:JSWU 40 
Tf^}F$tt<£®l?.S fettWIE bfe^. ^toSJ;^ L.t±i3 1- 
-Al^iti^i:iS*4f*i®Sipi:®<uMMl^^a{ciS«X7^ . 
-^^S:^i&bT> ±i3iS*4®RlfSI©{2iifz±§3^'^^-> . 

[0 0 14] ^t. ±i3*^B9cc)m2oawJix j-:at© 

[0 0 15] (4) 'f3r>jlSA>fr,5l{±iUfe^3h>h:-A 

±b3^X Sriiil bfe/-^^— > -r * > A 
IStCj;oTiSi|i4tC©tJUTx ±i3ggP/'^^->®fM^tt 50 
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{cinx^Sli-r'f:t>tr-AS«:&&r-fe-3r. ±§3IS!^ 

*a t ±13^ P ^ ^ - > 1- S 03^5 5: JT^fiKT S 
t\ ±§3K3|!4tciq]ltt**;^$:2|SALoo. ±i3l£iN-*® 
±i3M P ^ t ^ - > t- i> SI BfiK-r xg 
±l3ij5!l4K:|pFtt"r:tf>^ Stasia boo. ±i3K*4«a 

{r±B3-T;^ ®rap^^^->t3?^j:£;-r sff^ttccaaj^ffj 
fiK-r5xa*\ ±i3K!i4«®cDiiia5^fiS55fe-r^xiiA^® 

i:•fe,V'>-rn*S:^^f^'3^>^^— aSM:i^ 

[0 0 16] (5) ±§3 (4) ®'f:t>t:— AStt:^ffi 
izax^^x. ittic. ±i3Ee*4A5*ji¥i*;^^^-c-fe€.-i':^> t 
-ASSt:&So 

[0 0 17] (6) ±13 (5) ®^':*->b:-A^«-^S 
{C^3^^T^ !Rf(C, ±i3^t^->-1'3|->hr— A^rSML 

■r> ±H34^3»{*^^®iB«a®BSrJia, u < Jiif^ 

-AlSM^ffic 
[00 18] (7) l'7l->j®A^e>5ltBUt^':r>lf-A 

±I3K!!sK-|pi»t-r*"x<&*Aboo, ±i3^:^^*®ji 
b ^ ^ - > > t: - A 5: ISM iS*f b T ±i3ii*4± 
±1318 P ^. - > © 5: ff JfiK-r i> ^ > tf - A S 

mz. ±.tmMt^^mw-m=?--t:^^ . ±§3 

i)£^j**^*B{c±i3ilP/^^— >ic^j&-rs}^©^ 

HSISrffJgK-rsx?!*^. ±i3*SI<*m^«ffltc±i3vx 
^ ©IflP y 1 ^' - > -S ff^ttOHSC ff^JEKf 2) Xli 

A\ ±i3^2J¥{*ll^a®©fla5S:I^Si-2.xfl*>©d*. 
< i: t» o i£ $tr c i: i: 1" 5 Ki^Pm:^ 

[00 19] (8) i';t>iSA^6.g|tbbfcl';t>tf— A 
Sts MP>'t^ — >©®«*Spj^x-$)5-^^^t:^*rbs 
±13 S:fflja b fc>'^ ^ - > -f ;t > tr— A 
^i::<fc-3T!^^tiSMbT. ±i3i^f*{c±i3igp^'?^- 

So 

[0 0 2 0] (9) ±13 (8) ®v-:^r></::^ffi^34^l^ 
i^t. ±i3^,iS-7-^tt1ti&©3i§?f^*^e.'&s::i:S: 
i: -r €. -7 - ^ > ?£o 

[0 0 2 1] (1 0) ±13 (9) ^>^^;)^r£{-i3 

[0 0 2 2] (1 1) ±13 ( 1) ®'('3r>t-ASM:^ 
ffitc :}3 V > T X ±1 3M P ^ ^ ^ - > 6*«fflft V >5gff$ ©^-^T- & 
t9. ±f3iS*4±Cff$g!o^nsv^^->*^i5^U-7^'f 

T- 5 -f > tr— AeM:^^o 
[0 0 2 3] $e>t. ±i3*^B^©^3©ie<]{±> ttr 
©filfiKi3j;?)^e£^tis. 

[0 0 2 4] ( 1 2) -frtViii:, t — AASfiljl 

■r^maj^-^' — ^^^th-^^'^ t. ±i3vp;i7(c±|3 
1" ;t > ji*^ 5) 5II±1 bfc±l3l' 3f > t— A «r,^M^5 -^St 
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4 it ii b ^ ^ - > -I" :^ > - ±i3K*4^^W b T 
2, > t:- AiSM^Mo 

[0 0 2 5] (1 3) ±is (1 2) ©^3^>^^-ASi^ 
m-r^mMu>y^^^-t^-<:t>i^-i^i9immmo lo 

[0 0 2 6] (1 4) ±13 (1 3) ©^rtyif— AiSW 
^M{C:i3V>T> i|^tC> ±l3v^^'{i±I3^l*^>X(D^ 

[0 0 2 7] (1 5) ±13 (1 2) ®-i':*>f-ASIt 
^g(Ci5V^T^ ±83-^;^<5'«a«!l®ji®*Si:-ti 

[0 0 2 8] ( 1 6) ±13 ( 1 5) ©^:^> t-AiStJ 
tzit. 

(17) ±13 (12) ©i':^>bf-ASM^atC*5V> 
I^IZ^ ±l3gaP^'?^ — >{±N 1fi»®MP*^'5:Sl' 

[0 0 2 9] ( 1 8) ±13 ( 1 2) ffl-i-r^^K-AStif 

±l3^PO#'J?{c^bTSIMe«]{c-i'3t->t:- 

[0 0 3 0] (1 9) ±13 ( 1 8) ©-T^Jt-yif-ASW 30 

^(i^«>^«>3£:a?S©fflP««T' S 3i- > tf- A^S« 

[0 0 3 1] (2 0) ±13 (1 2) A^^ ( 1 9) CDV->t* 
^^*»®^'3^->t:-A4Si^^a{::45V^Tv i^ic. ±13^;;^ 

i'CjSttS^ i;*)±i3'1'::t>t;-A®,^M^§lt 
i. T ^ © -SB 51 . ^ > i^^ia *^ e> ^Sg g| IC <4E b T 
mt!t®'J^MP$:IS{t. ig/jNggP®iBTt-S8Sf^ai§IS:@2 

b fc :t > tr- ASW^s. 

[0 0 3 2] (2 1 ) ±13 (2 0) ffl-rr^VbT-A^SW 40 

^StljoV^T. ^<b\Z. ±i3S-ati^ttiiii*^?>®«;^tfi^ 

[0 0 3 3] (2 2) ±13 ( 1 2) A^?> (2 1) ©V^■r 
n*»CDi':t>tf-ASM^a{^4oi/^T. ^5>tc, ±g3K 

[0 0 3 4] (2 3) ±13 (2 0) ©'f:^>t:-A3S»f 
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tf^^rvt-Afeif^So 

[0 0 3 5] (2 4) ±g3 (2 1) CD^';r> f-A^W 
S@C*•v^-C^ ±§3{a^5!!ffl^g{i±lB-7;^<?©SS»* 

[0 0 3 6] (2 5) ±13 (2 4) ®^^>f-A^S*f 

«st\ Kc^ ±i3l;-At^^il^A^?>®^i•?■S:a?^1-^> 

[0 0 3 7] (2 6) ±13 ( 1 2) ®^:^>l^-Ae*f 
^g^c^Dtt2)±l3v>^i7ic^^^-C. '>^c< i:*<±i3i':t 
>t:-A®,^W&Stt2.g|5:9-{i. ±t3Bl*)-t-S^':t>tf 

— AicM-rs>^/'^5'^"; yvmmtfSiii^rx'h^ttnx' 
[0 0 3 8] (2 7) ±13 (2 6) ®-Y3^>t^-A^sl^ 

aB{C^'V^T^ ±ifl^:t>tf— AAS7';^J>'r:^>t^- 
AT•fet)> ±|3-7J^^®a *.'>5&:< i:4»-<:t>t: 
-A,^lt^§(:^?.a5^*5<I^J^M«, tur5^>, 

[0 0 3 9] (2 8) ±13 (1 2) ®'r:t>tf-AS« 
^StjfeV^T^ i^tC. ±H3iS*4{CfSl(tT:«"y^^jiAT-^ 

[0 0 4 0] (2 9) ±13 (2 8) ©-Yi^rvtr-AStir 
^ST*. ±l37tf;^*^iHft-*^^M:«'::^^tttS*& 
t£?!/;^©v^-r^^*^T-fc S -< 3^ > bf — A^M^S. 

[0 04 1] (3 0) 3t->^ii:^ ±13^ :^>©*^^^l 

tB bfc-f t:— A*s3ij§-^-5MP>'^^— >®ia«*^^ 

^T-fe€.^X^i:. ±i3-7;^^{c±g3-r:^->t-A£HB" 

±i3vp!. ^ 5: jljl bfc±i3'f :^ > tf— ASr±i3iS;*4'^S 
S>f bT±l3/'?<5'->©^^±iBije3|st±JcffJfiic-rsa*r5t 

[0 0 4 2] (3 1) !^*t;{:i^^v-i'^S!|^f S^- 

{r?=tri>^2)iap^"^^ — >^*t-i)v;^<>i:. ±i3v>^i' 
Sil)! bfcf :st-> t:— A*±i3ia(*:lcSM-r'^^S*f Ix- 

Bo 

[0 0 4 3] (3 2) ±13 (1 2) A^?, (2 9) ©C^f 
nA»0'f:t>t-ASM^®> ±13 (3 0) © 

mM.mm.ms.. ±13 (3 d ©^-^>y^Bt-^3v^ 

±f3f ;i->jlS*^ 4tf-s r^S{$^Mi':^>jlf., fl^S 

j)S © a -fe ® V T n*> T- s I' 3t- > If — AK e ^ i± 
wM.w<mm. ^ fctt - =^r > i^sB. 

[0 0 4 4] 
[^B^©|ISS©ffJ<i] 
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©CD I" :t > — AiSWSST- 2) o 
[0 0 4 5] HIT-. Hi-(:t>\^—J^i^mm.m. 2tt 

1 lttS*fl/>X. 1 4ttt-A«ttiiigT-feS. 

-f :*->ji 2 *^e>Mi±i Ufel' A 3 JiBSW U >X 4 

ffitSe. 6' {Ciot:MP''^;J'->£?^»> 3^*516 6, 

6' (iS^gPT. 7' {C<toT3E^e.tls H^a5;»8, 10 

[0 0 4 6] *IISlEfi»JT-tt, ittSEtS 6 , 6 ' U Xt^ 

[0 0 4 7] •x'X^:^ 5$:3lJibfe'^3^>t•— A3{i«m 
U>X1 OtCioT-BftmU. 1 l(C<to 

m'N^m>m^ti^c k^xt^-s^ 1 2 ic(iis#4 1 a t 
t:- Atttti^ 1 4 osfiSM^ ^:st->i^— ASSrt 

[0 0 4 8] '(':t>!g2^BSt^u>X4. Mm^>Xl 

0, ssjpvxi 1 {ctt-^-n-ensjESti&cDfetocm^i 

2', 4', 10', 11' *5aSS^tL. Z.ixib(D\!Ati 
ttM^iULS^Sl 6(cj;oTSW$n?>. {g-^m 30 

s^e 1 6 tt, 5 rtcDssi&^s: 9,9' ^um-t 

^v^gl 7lc:*5'N-ri.Ci:*^T-t5)o H^^^n^S 1 7 

cR^^nfchr-AffjtttJDTfS, M-^^^K-irjcaa bT> 

#l/>X^]S$:raSbfe !9. scDggp^iS^bs 
RffM©t-AffJftT-fe5Ci:^fitl?.bt^. iSs^ia® 

1 2CD{3iS$iJfflI^{t^S[!.Bi^l 6{cio-r35;$n?.fe 

ilift. -f 3r>t:-AiK«4^^o-:3K*41 SCDRiT^ 40 

[0 0 4 9] ccDJ;a^S*ISfi!c,®ggC<t-3-<:s 

S^S^W^jCic^bT-r :3r>?±A^J^-v5^>y^ff ^ CI 

^■X S:#t!^T- ^ 1 8 SrlStts IS** 1 3 C 

t— ASrStirr'SPf. 5!JX$r^X-rsCi:T-t-A?l^tft 

[0 0 5 0] *^MT-(i. bCDWiU^m— 
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-f x©*ffi{zff^©^^siajia^m@>''^'^ K&ffifiK-r-s 

[0 0 5 1] MtCx i«@a<Jta*SSrMP^^^->«i::[H] 
T-x >'^^'->tt{3lH]eBSrJi5J5K-rS-i:t»T-tx 

ffi&^fj® bt tr-A^w-rnK <t VA. 

[0 0 5 2] iS*4®{CaSMbfet-Al^ttl^l 4(cJ;o 

tc. t^|±5btt^-Ajf$tt©M-^S:(I^«La^gl 6im 
Ua^. t-AJB«Srj®^^^^©l 7{zHi;'jbs 

«©fc/^^->i:tfc«ibT. WIE*s.i:<S5fe^KSl!Klti^ia 

9, 9' \zm^-kmmiy. -'1^— >iaps:ffiiE-rac i: 
*>-c-§So '<'3i->jii-^&ix>X'v©mi(S®iii±». iS3|s^x 

[0 0 5 3] *iifii^j-r-{±x -mm(o-(-t>\::-h.it^ 

jh'^m\zt^xwin\^tzt^. Hs|f^>x-^jsWL->x® 

•7:^'>AM<*^Jl'l':t>ai^s ^-fey >'tcf^Stt**X 
7^ >?)S-r- S i: liCiN-^® :^ > ct ?§^0<H»iE 

T-$)oT*.»^««<> MIC. j^ig-^j^Yb^-Unv-fei:- 

[0 0 5 4] *^H^{cj:S-f AS*f«M(-J;o 

4 3& t- S -f sT- > E- A S t^$^J•r i> Cl i: AST- & 2) . 
[0 0 5 5] (^5Efl?iJ2) dd-C-Ji. ^;^^:7 5®*#:a<} 

[0 0 5 6] iS3|i4(CfJ^-ri)t:— A}B«5:*»2)^Xi5? 

tt. tie3i5©«i*S'f :^>t— A^e■r-fflv^e>^^T^^fe^ 

» e> i^ ^ ^ X 7^ > ;^ ^ T- {i 
5&<. ^S»oaJ«^«a^-i±2>«6^lcJ:oTi8P/'^^'-> 
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[0 0 5 7] «?!l^«4|^©iiWS«rilfl^#fc-^;^<^lC-:? 
V>Tv llI3^fflV'.Ti5iB^1--So ,^*fl/>XS:31jiL.fel5 
iSP5ff^®»fHff^t^4 0-C-feSl':^>l:^-A4 Hi> 4IJt 
CD3SiK«4 2, 4 2' , 4 3, 4 3' T-^fiK^nfev;^ 
^ 4 4{C<t-3Tfi£ffJ$n?.o V7;^4 4S:® 

3abfe^:t>t:-A4 5{i^§JfJiT®4 6 h^&^o jtSSIfi U 
42i:42' , 43i:43' 

»HutC5Eiff$i8P4 7®'t''C<i:-l':jr>t--A4 Ifficf^ 
iC»^£-Si^-a:TiJ< t). x':;?.^/ 4 4 

^3t->tr— A4 scff'Dtt-^:^'?' 4 4^mM-t^^^> 

i»4 l®■^''t^i:-SiL. ^i^Jb5fev^o ±iaii®1S^ 

?5fei:'S^e«]gi5a^ffl'/^-rt» J:v^„ mcfj. if-i-4 8{±3g 

iKtg4 2, 4 2', 4 3, 4 3' ±T-®'1':t>t:-A© 2 
[0 0 5 8] -^i^ 2 fl© L*S«Kt5©ffi^ 

■B-T-«fi)(ibfc®^^i2i4T-ittB^-rs. 

fig-rSo ^':^->t:— A5 4{±MP 5 3©ii3l 

»fB5 6^*-r5^'5^>t:— A5 7l3figffJ$-n2)o 

2©"^-Wim(-l&*^-r> ^;t>lf--i*5 3©cfi 

[0 0 5 9] 115 (.&) lf^:^^&^-< :t>Mmt^^^ 
timr\ 6 1 {iJgJfJgSP 6 2 5^^1-2. i^-;!/ K*ST-fe 

!3s HtC, 5E§ffJ^P6 2©rta3tC3El^tS6 3 , 6 4, 6 
5, 6 6(C<toTl8P6 7A5jfjBS,$n. 'f:!r>t:-A© 
Sli®ff^tt<£fti^6tl{-»S;^-r^o 115 (b) {iC©tt^^ 

e> Bfeiat- s » skis 6 3 a^^gp e s 

utssBj^fse g^c^jg^ti. c©gai!j^iS6 gjis -> ' 

fflftil©3^KI£ 6 4 , 6 5, 6 6HoV^T^)llIbS:^g|5 7 
ltmSb^m7 2. 7 3, 7 4$:«bT*?'7 OfCH^^ 
nTV^^,c gSK^ISe 9, 7 2 $:(s]bfifc(tf*fi$-y-?> 
fc. 3Jl®tS6 3, 6 4©P^l!i{i$)l$D> ^«J^IS7 3, 
7 4 &|5]bafiltESi^-&S i:x jSffittSS 5 . 66fflF^ 
pgttiu^ t) , ggp 6.7 ttiM* ci©J;-5(-u-c{iS 

mm<Dmcnzx^ 

[0 0 6 0] 06 (a) ttSS (a) t,Z7n\^tz^7.^(D 
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AAmmmx-sb^o m^-t^MmRe 3 (^fcj±6 4) 

i:6 5{±. Sv>{C'fi*»^e^PS^*>^T^^a5icJ;-3T«: 

i^^nso jg^tie 5©s^gPH:??F^7 5ffeSo us 
(b) ttx RBffScO'f ^>t:--i^6 6A5-7;^^K:^tj 

3ifK*fi6 3, 6 4, 6 5{ca:•^T^gJKBf®©t^— 
A /cS o T bT V> i) o 
[0 0 6 1 ] E17{i> trflSW^^xS 'f :^ 

st$■a■5^fS5:}S«^b7^:^?!l5:^^bTv^?>o k*s6 

Uc/jNggp7 6, 7 6' SriSIt^ ^©iSTlc-i' ;i->®^. 
^^!ilii7 7, 7 7' &©ebS:o 07 T-tt'hRIPtt 2fH 
©^^^^F^^T^^SAS, |||^C«±. 9 0° t:>y5^T-4flii§; 

[fxhiy. 3n?>/J^Bap{i^:^^®^''C.>8 o*^e.^a§gs 

lci2Mb-Cfe-&. '>MP4jljab-ri';d->SSitt^ttiS7 
7, 7 7' k:igb&l'::t>maK{ii^iii7 8, 7 8 ' tC 
1Kt>fife{t^i^7 9, 7 9' SilbT{i^5!tS^eicS 

Jitffit:«v>*sfetuK, -f :r>b:-Att>'C>8 1' "t:^ 
^'tfi/C^S 0 i:— Stbt:v■.3tev^cli:AsflJ cne.?:— St 

[0 0 6 2] (.m^m 3 ) *ll5E^J^i^ nmm i t-^^ b 

[0 0 6 3] 118 (a) «iij^zSt{**^lc43(tSE^a5© 
— a5©l!£:*:Elt-fe2). H 8 1 h* 8 2ttiB^8 

SlcioTo^tA^tv, h* 8 4{±/'?>y K 8 1 fc^j/^^y 
H 8 2 i:*j«M,fi<]gc*%*^'^e''~'o C©<t d'Ect^^f-$>'5SS 
J^S:. K 8 1 i;/-^ K 8 2 i:l,i1^^!!^iz U ^^^v 
K 8 4i:>'^'y H 8 2$riigi|»-rs©*. f tf-A^W 
^ M ^ ffl V N T fT o :S ?£ S: -r o 
[0 0 6 4] ;i©iiJ|E|-^-i':t>t:-A^g©iS*4^C4S 
Ab. 118 (b) ©J;dCi2«|8 3©H{S«t>*8 

5^tt>'C,»(Cbfc5E§Jf5t:— ASiS*rt-'S. 8 5' itzcom 
© f - A SWffJttt- ?> o 1 #©SM i I? lait 8 3 
{ixyi<;;^^^>5^>^^n. ifJUb. K 8 1 ii^-^^y 

K 8 2 itmm.'i^miztj^^ . >y k s 2 8 4 timm. 

(C0)B$:iS*4t3li)lg{^Jt-3O. %,.S8 l^^Mzm^^ 
tr-ASSWbT^ — JS*W> K 8 2 tSTfeSi-pt-iE 
i®8 6$:?fJfR-ri.o ttj^8 9Srtl3'C>HJgff^K:-A 

^®S^bT. K 8 4lc. ffeiS*5g2^8 6{c« 

[0 0 6 5] CCT". $t©iTi^t^fflV>fc^ff^t:-Ai:. 
Ba5^8 6, 8 8ff^l5£©Jt«)©«ff$tr-Ai:li. Plb^;^ 

^7$:fflv^T^3 !3> ilSigCC v;^^©SilPffitt5:^H bo 
tf-Act3-C»/!)^8 5*^?> 8 7 , 8 7 *^P> 8 9 tC^iJ-f 
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[0 0 6 6] &.±<D-m(Dmmz ?) . >;/ K 8 l t -'^ 
>v K 8 2 t^mB^n. -y K 8 4 ii^"^ K 8 2 

>ia^ 8 6 st>*iB^ 8 8 fc J; mm.e^izmm.r- § 

[0 0 6 7] :^mmm<DJ:oiz. Jf^ttDl^®^§ffJH-A 

mmtf^l^inozti}^!:^^, c©J;d7&iox«i. tig 
5t£OPa P ^ — > * * 1" S ;^ 7" > i^;!/ V V ^ 

[0 0 6 8] (mmm 4 ) :^mm.mit. pgp/'?^ - >£d 

:t>t-A9 2{i. J§fl5iaP9 3{CJ:oT^JBWiB9 4 

©'r:^>t:— A9 5tc£Sffj^tL2>o ;r®^ffjpap9 0 
ii^ftT- # -sjg^tfi 9 6 (DiiLmx-mnmrnn 9 3 1^^^ 

[0 0 6 9] HI 1 OJipJ^iiPasA^^gM^^bfcJK^ 
aSl&^ISs 9 8li^KS<3MPT-feSo 3gK«9 6©f>± 

#i.o o^t). HKetjMpg 8®aiiS{i*PST% ff^sKT- 

[0 0 7 0] $)^mn&^mat,zx^t^mmmt: im<o-r 
-^tLxm*)^x^t. «iSf@®5effjiBP<&assb> 

^5£ff5MPt-:>v^-C?Sa3«®^K6^MP<£^toT4b' < 
ts &3S^IS9 6fflJiji:bfc»±teS{C<toT^ #<ffl 

i8PaifA5^VM5t\ 3gaS1K9 6fc|g;^-r5i*jJ:{4g*f^ 

mmtT^t. 3^mm. o^t). *^4 7 8;5fi®v- 

K6tlMP©II^Asi 0?IM^^:^t-i>i:^ 1 0 omM<D 
9 7Si&*^-B-i.o 

[0 0 7 1 ] Eil KiMPSl 4fliT*HBt)MP©fl^, 
10 0OWr-$.So 1 0 1 lfi®|IK6tJgiP{c 

Pfi^c^^£;bT^ ;*;ISPl01a, ct3ggp i o 1 b, 'J^gfiP 
1 0 1 c® 3llcDy^^5' — ^A^e)?^ t), ztiib(Dm.^-^iz 
J;t)i^4 7 8^fiCD^-<>«rf^SC:i:ASf§-5. 
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[0 0 7 2] K«fC^(tSMP®iE?iJ. fiSfttia 

1 o^3?sb;t®^c|5ge>r^ 012 (a) {isycD^^ijT-fe 
•So •>-;u H^s 1 1 0 izmm^ti^ \f—2^r^mtnmiz 

3fiv>©T-x mi 0Oj;d{c^ttlc@e?iJt-i>J: 'J'&^W'f 

:t>\f:-A^mmmx'i^o ^tz. ssa-rsgapisc® 

$iJPS*j'JfV^o mi 2 (b) itmi 2 (a) cDlBPT-JfM 
^firz-^-i^(D-mx&^, CfflJ®^. S«^J®S:6li 
3S-r-l 6aRlTt3jgfiK1-?.«t3{CiS!^bfcfc«), **)2j(^8 

2 0 OmMcD-^-'i'tii'f^ZtifiX-^^o 

10 [0 0 7 3] ^®<tac?fJ^i£$^t^?, Y-— ^(i*®J:-5tc 

bT^ ^J(b^{c-f ^tVhf-AfeWtciSEl 1 2(b)©J; 

oti-r-^^^M^T^ztxmmtmitx-^^c -^-^ 
©•vf^^> ^y^iSs m 1 2®:^^. 0 . smnmmizT 
^ztx. is.ism(D^^mmMX' ^miz-^-i^w^^^m 

Stf r § 1- ;t > If iS*4 i: IHlffl f S c -r-s iS*4© m 

AS3 OkeVO^I-r^-i/bf-AT-feUv ^— ^ffi^ttS 
0 0 Am2p;5-©^5 0%T-^$ 2/imi;t-5o C©Bt, 
^^$tl-S^tt**;5A£g {i^^2 . 5 X 1 0-W) T-> 1 
0 gA»e> 1 kgC^lfe^Jls^tdit^TJ^ifMmT- t-5»T- 
feS. C®S^'r:t>tf— Al8W-ei 0fj;^T-;^/'-^>>;5' 
^-y-Sfcatca-f :;r>S^*^ 2 4//A-f^3Sr^. 1# 
30 T-^— <^t-S{Ct)*«j2 4 0>uAT-+^-r-fei>o 

[0 0 7 4] ±ai©<to{3. s>mi>z{^mi.iz<\,^-^—'> 

^Mtstz&)izii:^mmz^^^:t>if:—2^nmms^m 

i>±t'&m lzm^zti±ts:<. flk^M-^*' V :x T- ^ -d t ^ 

«tv^o im<Dma^wmitifimmiciz^\.^m^iz\^x. 

z(Dmima^^mm^tz-7::^^^m^^x. 
^B®^CSi^bT^®$:^/^•>^^-r?.:li:T% ^S['J^</^ 

[0 0 7 5] 

40 [^B^©^^] 3^^B§CJ:?,'r::t> t— AS*f:^?£^<t 
l>'-e®^ai- ct-Sils •v-;^^'©MP>'^^ — >$:M— ^x. 
2,Ci:T% JfJt»t^a«©S'&i>/'^^->-f :t>t:— A 
S^ ^Sl*)®^^SP8»r5 3i:)S:<Sfa{cK)^{cSS^ 

[llH©®m'tes5£B^] 

[01] *^B^©-i';t>t:-ASI*;?i£$iftB^-ri)fc«) 
O. 'f:t>hr-ASMSe®:^D -yi^S. 

[1112] ^^£3l5®es^§i-f :t>t:-A^®©i!aBaiiio 
[0 3] *^B^®^y^>t;-A^si^gg{cffiv^?>^::^^' 

50 ®f^ffl©«4^0. 
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[0 4] *»?gCD'f :*->t— ASi^^g{Cffl^^5v;^^ 

[1215] ^^^{ciS'f p^->t^-ASl^^B^;fflv^^>v 

[0 6] *^B^{Cii.'f :^>bf-A^tJ^glCfflV>S-7 

[07] *^B^tCj;-i)l':t> 

[0 8] *:%BJCD^3j->lf-AiSWSB{Cj:-oTv 

[0 9] *^B^{Ccti.i';r>tf-AfiM^S{cfflv^Sv 
;^ ^ ©SiJO«jiCD«sWS0o 

[01] [0 2] 
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[010] *^0^{CJ;i,^'*>t:-A4Stif^gtC<toT 

[ 0 1 2 ] 2^^H^ (C i i> ^' > tf- A^SI^^M <t o T 
V- ^ $:M-r fc »fC ffl V> S -^J^ ®S'J©1Sja©i5iB^0o 
[??F^®UiBS] 

t-A. 4-",^M^>x. 5— ■^;^<:7, 6— jES^S, 1 

10 0•••*m^>X^ 1 l-eM^>X. 1 3-iSJf4s 14 



[03] 



Bl 1 



g|2 



(11) 
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(b) 




